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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 7, 11-13, 15, 17, 18, 28 and 30-33 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hekstra et al., (hereinafter Hekstra), (EP 0 940 996 
A1). 

Regarding Claim 1 , Hekstra discloses a method of evaluating quality of a second 
image (Figure 4, Signal Y out (11); Page 5, Paragraphs 0042 and 0043) reproduced from 
a first image (Figure 4, Signal Y in (10); Page 5, Paragraphs 0042 and 0043), said 
method comprising the steps of: 

obtaining a first edge image from the first image using an edge filtering process 
(Figure 4, Signal X in (15); Page 5, Paragraphs 0044 and 0045); 

obtaining a second edge image from the second image using the edge filtering 
process (Figure 4, Signal Xout (16); Page 5, Paragraphs 0044 and 0045); 

wherein each of the first image, the second image, the first edge image and the 
second edge image comprises a plurality of pixels arranged in a same array of pixel 
locations (The image signal and the edge signal pixels are arranged in a same array of 
pixel locations as depicted in Figures 3a and 3b), and each of said plurality of pixels has 
a pixel intensity (Inherent characteristic of pixels), and wherein the pixel intensity at a 
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pixel location of the first edge image is indicative of whether an edge is present in the 
first image at said pixel location, and the pixel intensity at a pixel location of the second 
edge image is indicative of whether an edge is present in the second image at said pixel * 
location (Substantial change in the pixel intensity at a pixel location in comparison with 
the neighboring pixel intensities is indicative of an edge at that pixel location.); and 
for a given pixel location, 

determining a first value indicative of a difference between the pixel intensity of 
the first edge image and the second edge image, if an edge is present in the first image 
at said given pixel location (Figure 4, Signal (X ou t -X in) (24); Page 5, Paragraph 0047. 
This corresponds to edges omitted in the second image or output signal which are 
present in the first image or input signal.); 

determining a second value indicative of a difference between the pixel intensity 
of the first edge image and the second edge image, if an edge is present in the second 
image but not present in the first image at said given pixel location (Figure 4, Signal 
(X out -X in ) + (23); Page 5, Paragraph 0047. This corresponds to edges introduced in 
the second image or output signal which are not present in the first image or input 
signal.); and 

summing the first value and the second value for providing a summed value 
((Figure 4, Signal (X out -X in ) (19); Page 5, Paragraph 0046). 

Hekstra does not explicitly disclose providing the sum of the first and second 
values as a measure of the quality. 
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Signal [(X ou t -X in )" , (24)] and [(X ou t -X in ) + , (23)] are mutually exclusive signal 
that their values have been utilized In Formulas (1) through (4) as quality indicators 
(Page 6, Paragraphs 0055-0057). Sum of these signals, Signal 19, will be also a 
measure of quality (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to sum the first value and the second value (mutually exclusive 
values) as a measure of the quality because it will improve the versatility of the objective 
quality measure and will increase the accuracy and reliability of objective assessment of 
degraded output signals. 

Regarding Claim 2, Hekstra further discloses determining an averaged value of 
the first value and the second value over all or part of the array of the pixel locations 
(Page 6, paragraphs 0055-0057). 

Hekstra does not explicitly disclose determining an averaged value of the sum of 
the first and second values. 

The same well known methodology applied for averaging the first value and the 
second value over all or part of the array of the pixel locations is applicable to the sum 
of the first and second values (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to determining an averaged value of the sum of the first and 
second values because it will increase the accuracy and reliability of the observed data 
and will improve the objective assessment of degraded output signals. 
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Concerning Claim 7, comparing the averaged value to a predetermined value for 
determining whether the quality is satisfactory is a well known procedure in image 
processing routinely implemented in the art to achieve more accurate results 

Regarding Claim 1 1 , Hekstra further discloses the method of Claim 1 , wherein 
the first image is a color image transformable into luminance and chrominance 
components, and wherein the luminance component is used to provide the first edge 
image (Page 7, Paragraphs 0064 and 0065). 

Regarding Claim 12, Hekstra further discloses the method of Claim 1 , wherein 
the second image is a color image transformable into luminance and chrominance 
components, and wherein the luminance component is used to provide the second edge 
image (Page 7, Paragraphs 0064 and 0065). 

Regarding Claim 13, Hekstra further discloses the method of Claim 1 , wherein 
the summing of the first value and the second value is carried out with weights given to 
the first value and the second value (Pages 5-6, Paragraphs 0054-0056). 

Regarding Claim 15, Hekstra further discloses the method of Claim 1 , further 
comprising the step of adjusting non-linearity of the first value and second value prior to 
the summing step (Pages 6-7, Paragraphs 0062-0064). 

With regards to Claim 17, arguments analogous to those presented for Claim 1 
are applicable to Claim 17. 

With regards to Claim 18, arguments analogous to those presented for Claim 2 
are applicable to Claim 18. 

With regards to Claim 28, arguments analogous to those presented for Claims 1, 
2 and 7 are applicable to Claim 28. 
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Claims 30, 31 and 33 recite well known image capturing devices (digital camera, 
video camera and scanner) which are routinely utilized in image processing. 

Regarding Claim 32, Hekstra further discloses the method of Claim 1 , wherein 
the imaging device is an image encoder (Figure 1; Page 4, Paragraph 0034) 
3. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hekstra et al., (hereinafter Hekstra), (EP 0 940 996 A1 ) further in view of Wu (WO 
99/43161). 

Regarding Claim 3, Hekstra does not specifically disclose the method of Claim 1 , 
wherein information regarding whether an edge is present at a given pixel location is 
represented in an edge map having a plurality of pixels arranged in the same array of 
pixel locations as those in the original image. 

Representing edge pixel location in an edge map having a plurality of pixels 
arranged in the same array of pixel locations as those in the original image is known in 
the art as disclosed by Wu (Figure 3, Just Noticeable Differences (JND) Map; Page 6, 
Paragraphs 1 and 2). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Hekstra's invention in accordance with the teachings of 
Wu to represent edge pixel location in an edge map having a plurality of pixels arranged 
in the same array of pixel locations as those in the original image because it is a well 
known methodology routinely implemented in the art to correspond the original and the 
image pixel values in analogous matrices for simplifying further computation and image 
processing. 
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Limitations recited in Claims 4-6 are well known concepts in processing binarized 
images routinely implemented in the art. 

Allowable Subject Matter 
4. Claims 8-10, 14, 16, 19-27, 29, 34 and 35 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claim 8 of the instant invention recites the method of Claim 1 , further comprising 
the step of determining for the given pixel location a third value indicative of a difference 
between the pixel intensity of the first image and the second image, prior to the 
summing step, if an edge is not present in either the first image or the second image at 
said given pixel location, wherein the summing step also sums the third value, in 
addition to the first and second values, for providing the summed value. 

Claims 9, 10, 14 and 16 depend on Claim 8, and are therefore allowable. 

Claim 19 recites the system corresponding to the methodology recited in Claim 8, 
and is therefore allowable. 

Claims 20-27 depend on Claim 19, and are therefore allowable. 

Claim 29 recites analogous limitation as recited in Claim 8, and is therefore 
allowable. 

Claims 34 and 35 depend on Claim 28, and are therefore allowable. 
The features identified are neither discussed nor suggested by the prior arts of 
record. 
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Other prior art cited 



5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent 5,596,364 to Wolf et al.; 

U.S. Patent 5,991 ,458 to Kunitake et al. 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehrdad Dastouri whose telephone number is (703) 
305-2438. The examiner can normally be reached on Monday to Friday from 8:00 a.m. 
to 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on (703) 308-6604. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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